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[57] msmcr 
A torsion damper comprises a main damper plate sur 
rounding a hub, and a pre-damper mounted on one side 
of the main damper plate and having a housing which is 
coupled to the main damper plate for rotation with the 
latter, by coupling ?ngers each of which is engaged in a 
complementary aperture formed in the main damper 
plate. Guide rings of the pre-damper are retained axially 
between a ?rst shoulder formed on a set of resiliently 
deformable hooked tongues, and a second shoulder, 
with both these shoulders being carried by the housing. 
Each hooked tongue extends radially inside a corre 
sponding coupling ?nger and is also arranged to pene 
trate into the aperture corresponding to the associated 
coupling ?nger. 

9 Claims, 3 Drawing Sheets 
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TORSION DAMPER INCLUDING A PRE-DAMPER 
HAVING A HOUSING WITH HOOKED TONGUES, 

IN PARTICULAR FOR A MOTOR VEHICLE 

FIELD OF THE INVENTION 

This invention relates to torsion dampers, in particu 
lar for friction clutches for motor vehicles, in which the 
torsion damper includes a hub, a main damper plate 
surrounding the hub with loose coupling means opera 
tively interposed between them, and a pre-damper 
mounted on one side of the main damper plate and 
having a housing which is coupled in rotation to the 
main damper plate through coupling means. 

BACKGROUND OF THE INVENTION 

A torsion damper of the above kind is described in the 
speci?cation of US. Pat. No. 4,883,156, in which the 
housing contains a secondary damper plate surrounding 
the hub and coupled in rotation to the latter, together 
with two secondary guide rings which are arranged on 
either side of the secondary damper plate. Between the 
secondary guide rings and the secondary damper plate, 
circumferentially acting resilient means are arranged to 
act, these resilient means being of lower stiffness than 
the circumferentially acting resilient means which con 
ple the main damper plate to main guide rings which are 
themselves coupled together and arranged on either 
side of the main damper plate. The pre-damper is ?tted 
between one of the main guide rings and the main 
damper plate. 

In the above mentioned United States patent speci? 
cation, the secondary guide rings are arranged for rota 
tion with the housing of the pre-damper, but are mov 
able axially with respect to the housing, while being 
retained axially between a ?rst and a second shoulder 
carried by the housing. The above mentioned coupling 
means comprise a plurality of coupling ?ngers carried 
by the housing, with each coupling ?nger being ar 
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ranged to cooperate with a complementary aperture of 40 
the main damper plate. The ?rst shoulder carried by the 
housing (i.e. that one of the said shoulders that is the 
nearer to the main damper plate) is de?ned by a plural 
ity of resiliently deformable, hooked tongues which are 
formed in an axially oriented ?ange of the housing, 
these tongues being overlaid by two of the said coupling 
?ngers. 
The above arrangement is in many respects satisfac 

tory, since it enables the pre-damper to be ?tted easily 
by simple axial threading of its components into the 
housing. Nevertheless it increases the axial size of the 
damper as a whole, since it is necessary that the tongues 
be positioned back from the free end of the axial ?ange 
of the housing so as to avoid any interference with the 
main damper plate. 

DISCUSSION OF THE INVENTION 

An object of the present invention is to overcome the 
above drawbacks, by providing a novel pre-damper 
which can be ?tted by axial introduction of its compo 
nents, but which is of shorter axial size. 
According to the invention there is provided a tor 

sion damper, in particular for a motor vehicle friction 
clutch plate, comprising a hub, a damper plate sur 
rounding the hub with loose coupling means acting 

' between them, a pre-damper mounted on one side of the 
damper plate and having a housing which is coupled in 
rotation to the damper plate through coupling means 
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2 
comprising coupling ?ngers each of which is engaged in 
a complementary aperture in the damper plate, with the 
said housing containing a secondary damper plate 
which surrounds the hub to which it is coupled in rota 
tion, together with two guide rings arranged on either 
side of the secondary damper plate, with circumferen 
tially acting resilient means arranged to act between the 
said guide rings and secondary damper plate, the said 
circumferentially acting resilient means being of low 
stiffness as compared with further circumferentially 
acting resilient means which couple the main damper 
plate to main guide rings that are coupled together and 
arranged on either side of the main damper plate, the 
said guide rings of the pre-damper being ?xed in rota 
tion to the housing but being arranged for axial move 
ment with respect to the latter while being retained 
axially between a ?rst shoulder and a second shoulder, 
the said ?rst shoulder being closer to the main damper 
plate than the second shoulder and the latter being 
carried by the said housing, the ?rst shoulder being 
de?ned by resiliently deformable hooked tongues 
formed in an axially oriented ?ange of the housing, is 
characterised in that each said hooked tongue extends 
radially inwardly of a respective coupling ?nger, and in 
that the said tongue is also arranged to penetrate into \ 
the said aperture of the main damper plate associated 
with the said respective coupling ?nger. 
With this arrangement, the axial length of the pre 

damper can be reduced, and a very small clearance may 
exist between the damper plate and the relevant guide 
ring of the pre-damper. 
According to a preferred feature of the invention, the 

said aperture has a circumferential shape complemen 
tary to that of the associated coupling ?nger, and a 
greater radial depth. 

It will be noted that the mechanical strength of the 
main damper plate is improved since it is possible to 
reduce the number of coupling ?ngers in the arrange 
ment of the present invention. 
According to a further preferred feature of the inven 

tion, each coupling ?nger and each hooked tongue is 
formed in a common one of a plurality of radial projec 
tions carried by the housing at its outer periphery. Each 
of these projections has a radial engagement surface. 
This arrangement gives good engagement of the pre 
damper with the main damper plate. 
For good torque transmission and good mechanical 

strength, each of these projections preferably has two 
stiffening ribs arranged on either side of a coupling 
?nger and hooked tongue. 

Preferred embodiments of the invention will be de~ 
scribed below, by way of example only and with refer 
ence to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view in axial cross section of a friction 
clutch wheel in accordance with the invention. 
FIG. 2 is a view on a larger scale showing the central 

part of FIG. 1. 
FIG. 3 is a view as seen in the direction of the arrow 

3 in FIG. 2, showing one half of the loose coupling 
means interposed between the main damper plate ad the 
hub. 
FIG. 4 is a cross sectional elevation taken on the line 

5-5 in FIG. 5, and showing the pre-damper in accor 
dance with the invention. 
FIG. 5 is a front view showing the pre-damper itself. 
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FIG. 6 is a view on a larger scale corresponding to 
the part of FIG. 4 indicated with a circle at 6. 
FIG. 7 is a scrap view as seen in the direction of the 

arrow 7 in FIG. 4 showing the passage of one of the toes 
of the friction ring into the appropriate guide ring. 
FIG. 8 corresponds to part of FIG. 1, but shows, on 

a much larger scale, a second embodiment of the inven 
tion. 
FIG. 9 is a view corresponding to part of FIG. 5, but 

relates to the same second embodiment as FIG. 8. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

The torsion damper shown in the drawings is incor 
porated in a clutch wheel of a motor vehicle friction 
clutch. The clutch wheel comprises a support member 1 
and a hub 11 coaxial with the support member 1. These 
two components are movable in rotation with respect to 
each other within the limits of a predetermined angular 
displacement. The support member 1 and the hub 11 are 
coupled together through two torsion damping devices 
acting in a stepped manner. The ?rst of these is a pre 
damper 12, the other being a main damper 120. The 
pre-damper 12 is less powerful than the main damper 
120. In this example, a plurality of friction liners 2 are 
secured on either side of the support member 1. The 
friction liners 2 may be discontinuous, and are adapted 
to be gripped between the pressure plate and the reac 
tion plate (neither of which is shown) of the clutch, 
which are carried by the crankshaft of the engine for 
rotation with the latter. The hub 11 is adapted to be 
coupled in rotation to the input shaft of the gearbox 
(again not shown), for which purpose the hub 11 has an 
internally splined bore. 
The main damper 120 comprises a damper plate 5, 

referred to as the main damper plate, together with two 
main guide rings 3 and 4 arranged on either side of the 
damper plate 5. The guide rings 3 and 4 surround the 
hub 11, and are secured to each other by any suitable 
means. In this example the guide rings are secured to 
gether by means of spacers 6, each of which passes 
through a hole 7 formed in the damper plate 5. The 
damper 120 also includes resilient means 10 arranged 
for angular displacement and interposed circumferen 
tially between the damper plate 5 and the guide rings 3 
and 4; together with associated friction means 14. The 
resilient means comprise a plurality of coil springs 10, 
which are spaced apart at regular intervals about a 
common pitch circle, each spring 10 being mounted in a 
window 8 formed in the main damper plate 5 and in a 
further window 9 formed in each of the guide rings 3 
and 4. The windows 9 and 8 are arranged in register 
with each other. 
The action of the springs 10 is, in this example, 

stepped or staged. Four of these springs 10 are pro 
vided, two of them being mounted without a clearance 
in the windows 8 and 9, while the other two are 
mounted without a clearance in the windows 9 but with 
a clearance in the windows 8. It is of course possible to 
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provide six springs as disclosed in the speci?cation of 60 
U.S. Pat. No. 4,883,156, and the resilient means 10 may 
consist of blocks of a suitable resilient material instead 
of being coil springs. 
The friction means 14 comprise, as shown in FIG. 2, 

an axially acting resilient ring 17 which in the present 
example is a Belleville ring. This bears on the guide ring 
4 and on a friction ring 18 so as to bias the latter towards 
the main damper plate 5, with a second friction ring 20 

65 

4 
and a third friction ring 19 being interposed between the 
friction ring 18 and the main damper plate 5. The fric 
tion ring 19 is provided with lugs or toes for coupling it 
in rotation with the guide ring 4 by engagement of the 
toes with holes which are provided for this purpose in 
the guide ring 4, as can be seen in FIG. 2. It should be 
noted that the guide ring 20 is in this example similar to 
that disclosed in the speci?cation of U.S. Pat. No. 
4,883,156. 
The pre-damper 12 is disposed between the main 

damper plate 5 and the guide ring 3, radially inside the 
pitch circle on which the springs 10 are mounted. The 
pre-damper 12 comprises a unitary assembly surround 
ing the hub 11 and adapted to be gripped between the 
main damper plate 5 and the guide ring 3, under the 
action of the Belleville ring 17. The pre-damper 12 has 
two secondary guide rings, indicated at 28 and 29 and 
arranged on either-side of a secondary damper plate 25. 
This arrangement is most clearly seen in FIG. 6. 
The pre-damper 12 has further friction means 13, 

comprising an axially acting resilient ring 16 (again a 
Belleville ring in this example), which is mounted in 
opposition to the Belleville ring 17 but which is of 
lower stiffness than the latter. The friction means 13 
also include an annular bearing 15, of L-shaped cross 
section having an axially oriented portion, interposed 
radially between the outer periphery of the hub 11 and 
the inner periphery of the guide ring 4, and also having 
a radially oriented portion which is biassed by the Belle 
ville ring 16 into contact with a ?ange 90 formed on the 
outer periphery of the hub 11 (see FIG. 2). 
The bearing 15 is coupled in rotation to the guide ring 

4 in mating relationship, with the bearing including 
bosses engaging for this purpose in complementary 
recesses formed in the guide ring 4 at its inner periph 
ery. 
The Belleville ring 16 causes the pre-damper 12 to be 

gripped axially between the hub 11 and the guide ring 3. 
It will be noted that the guide ring 3 has at its inner 
periphery a portion which is offset outwardly in the 
axial direction by .virtue of a fold 92, so as to accommo 
date the pre-damper 12. 
The ?ange 90 is formed with trapezoidal teeth 22 

which mesh, with a clearance, with further teeth 23 
formed at the inner periphery of the main damper plate 
5 (FIG. 3). The main damper plate 5 thus surrounds the 
hub 11, with loose coupling means 22, 23 arranged 
between the plate 5 and hub 11. The pre-damper 12 is 
mounted on one side of the main damper plate 5, and 
has a housing 26 which is coupled in rotation to the 
main damper plate 5 by means of coupling means 33, 36 
acting between the damper plate 5 and the housing 26. 
In this example, these coupling means comprise four 
coupling ?ngers 33 engaging in complementary aper 
tures or slots 36 (FIG. 2) which are formed in the main 
damper plate 5. _ 
The housing 26 accommodates the guide rings 28 and 

29 together with the secondary damper plate 25, and is 
also open in the middle. The housing 26 is annular in 
shape and includes within it an axially oriented portion 
30 which acts as a bearing interposed radially between 
the guide ring 3 and the hub 11. For this purpose (see 
FIG. 2) the guide ring 3 has a ?ange oriented axially at 
its inner periphery. 
The axially oriented portion 30 has an internal frusto 

conical surface 71 for cooperation with a further frusto 
conical surface 72 which is formed on the outer periph 
ery of the hub 11. The portion 30 is joined to a trans 
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verse wall 31 forming the base of the housing, adjacent 
to the guide ring 29. The wall 31 carries, at its outer 
periphery, an axially oriented annular ?ange 32 acting 
as a spacer and ?xed with respect to the coupling ?n 
gers 33 in a manner to be described below. 

Circumferentially acting resilient means 50, 51, 52 are 
arranged to act between the guide rings 28, 29 and the 
secondary damper plate 25. The stiffness of these resil 
ient means is lower than that of the springs 10 of the 
main damper 120, and they are arranged on a pitch 
circle of smaller diameter than that of the springs 10. In 
this example the resilient means 50, 51 and 52 consist of 
coil springs which are arranged in pairs of diametrically 
opposed springs, at regular intervals on a common pitch 
circle, being mounted in windows formed facing each 
other in the secondary damper plate 25 and in the guide 
rings 28 and 29. More precisely, two springs 50 are 
mounted without clearance in the windows 60 and 61 in 
register with each other in the guide rings 28, 29 and the 
damper plate 25. Two springs 52 are mounted without 
clearance in the windows 65 in the guide rings 28 and 
29, but with a clearance in windows 64 of the damper 
plate 25. 
The remaining pair of springs, 51, are mounted with 

out clearance in the windows 62 of the guide rings 28 
and 29, but with a clearance in the windows 63 of the 
damper plate 25. In this example the windows 63 extend 
in the circumferential direction by a greater amount 
than the windows 64. The springs 51 and 52 act after the 
springs 50, and are referred to as differential action 
springs. 
The secondary damper plate 25 is ?xed to the hub 11 

for rotation with the latter, and projects radially in 
wardly with respect to the guide rings 28 and 29. It has 
internal teeth 24, which are arranged to cooperate with 
out clearance with a set of teeth 21 formed on the hub 
11. In practice, the hub teeth 21 are aligned with the 
other hub teeth 22 which form part of the loose cou 
pling with the main damper plate 5, but the teeth 21 are 
shorter radially than the teeth 22, froin which they are 
also offset axially. 
The guide rings 28 and 29 of the secondary damper 

(i.e. the pre-damper) are ?xed with respect to the hous 
ing 26 for rotation with the latter, while being movable 
axially with respect to it. To this end the guide rings 28 
and 29 have at their outer periphery radial tenons 76 
projecting at intervals and arranged to cooperate with 
grooves 77 formed at the level of the flange 32. It will 
of course be understood that the reverse arrangement is 
possible, The guide rings 28 and 29 are retained axially 
by the housing 26, by virtue of two shoulders 31 and 73 
carried by the latter. In this example the second shoul 
der (which is referred to as such for convenience) is the 
one that is further away than the other from the main 
damper plate 5, and consists of the wall 31 itself. The 
?rst shoulder, ie that which is the nearer to the main 
damper plate 5, consists of hooks 73 carried by tongues 
34 to be described below. 
The pre-damper 12 thus forms a unit which is easily 

able to be handled and transported by virtue of its hous 
ing 26, this unit being mounted on the hub 11 by ?tting 
the teeth 24 of the secondary damper plate 25 axially 
into the teeth 21 of the hub 11. 

It will be recalled that, at the beginning of the angular 
displacement movement between the hub 11 and main 
damper plate 5, this movement being permitted and 
limited by the loose coupling means 22, 23, the damper 
plate Sis displaced angularly with respect to the hub 11 
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6 
against the action of the pre-damper 12, with the pairs 
of springs 50, and then the pairs of springs 52 and 51, 
being compressed in succession until the clearance is 
taken up in the coupling means 22 and 23. In this ?rst 
phase, since the springs have a greater stiffness than the 
springs 50, 51 and 52, the effect is as though the main 
damper plate 5 were ?xed with respect to the guide 
rings 3 and 4. During this phase, frictional effects ap 
pear between the bearing 15 and the hub 11, and also 
between the axially oriented portion 30 of the housing 
26 and the hub 11, and more particularly between the 
frusto-conical surfaces 71 and 72. For this purpose the 
housing 26 is preferably made of a plastics material 
having a low coefficient of friction. During a second 
phase, once the clearance in the loose coupling means 
22, 23 has been taken up, the springs 10 become com 
pressed and a frictional effect appears, especially, be 
tween the second friction ring 19 and the main damper 
plate 5, and between the guide ring 3 of the main 
damper and the wall 31 of the pre-damper housing 26, 
these friction effects being produced under the loading 
imposed by the Belleville ring‘17. 
The limitation of the angular displacement between 

the guide rings 3 and 4 on the one hand and the main 
damper plate 5 on the other is determined by interlock 
ing of adjacent turns of the springs 10, or alternatively 
by cooperation between the spacing bars 6 and the 
appropriate circumferential edge of the associated holes 
7 

It will be noted that friction means are mounted 
within the pre-damper 12, and that they comprise axi 
ally acting resilient means 38 which are disposed axially 
between the guide rings 28 and 29. A friction ring 40 is 
mounted within the housing 26, axially between one of 
the shoulders 31 or 73 of the housing and the guide ring 
28 or 29 which is closest to the shoulder 31. The above 
mentioned resilient means 38 bear on the guide ring 29, 
so as to bias the guide rings 28 and 29, spaced axially 
from each other, towards the two shoulders 73 and 31, 
and so as to grip the friction ring 40 axially. 
The friction ring 40 is provided with projections 41 

which pass with a ?rst circumferential clearance 
through an opening 65, 80 (see FIG. 7), which is formed 
in the guide ring 29 closest to the friction ring 40, for 
coupling in rotation (with a second circumferential 
clearance) with the secondary damper plate 25. In this 
example, there are two projections 41 in the form of 
?ngers extending axially from the guide ring 29 to the 
guide ring 28 and passing through the windows 64. 
These ?ngers 41 are diametrically opposed to each 
other, and are associated with the springs 52. Each of 
the guide rings 28 and 29 has at its inner periphery a fold 
81 which is extended by an axial portion delimiting the 
inner periphery of the guide ring 28 or 29. The guide 
rings are brought closer to each other at their inner 
periphery by virtue of the folds 81, and there is a clear 
ance between the guide ring 29 and .the base 31 which 
enables space to be made available for mounting the 
friction ring 40. The axial size is thus reduced to enable 
the friction ring 40 to be ?tted without unduly increas 
ing the axial size of the pre-damper 12. 
The ?ngers 41 pass, with a clearance, through the 

opening 80, which is a passage formed in a radial edge 
of the window 65 of the guide ring 29. This passage 80, 
in the form of a ?nger, is a circumferential extension of 
the inner circumferential edge of the window 65, and 
extends radially partly into the fold 81. The window 65 
is of greater radial extent than the passage 80, so that the 
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spring 52 engages sufficiently on the relevant radial 
edge of the window 65. That one of the windows 65 
that is formed in the guide ring 28 is of the same circum 
ferential length as the one in the guide ring 29, but has 
a passage forming a circumferential extension 83, of 
reduced length as compared with the passage 80. This 
passage 83 has a shape complementary, subject to ?tting 
clearances, to that of the free end of the ?nger 41, so 
that the spring 52 is able to engage ?rstly on the corre 
sponding radial edge of the window 65 and secondly on 
the ?nger 41 itself. 
The free end of the ?nger 41 is thus ?tted generally 

without any circumferential clearance between the 
spring 52 and the base of the passage 83. The ?nger 41 
acts as the radial ?ange of the window 65 adjacent to 
the passage 83. Thus, the ?nger 41 acts as the appropri 
ate radial edge of the window 65 in the guide ring 29, in 
place of that which is absent by virtue of the passage 80, 
since the ?nger is trapped between the spring 52 and the 
base of the passage 83 in the guide ring 28. 
The window 64 in the secondary damper plate 25 has 

at its inner periphery an extension 82 defining a passage 
and acting as the radial edge of the window 64 in the 
same way as the extension 83 acts as a passage extending 
the window 65. The friction ring 40 then meshes, with 
a clearance, with either the secondary damper plate 25 
or the hub 11, this being the former in the example 
shown in the drawings. 
As is best seen in FIG. 7, each ?nger 41 extends from 

a radial ear 42 which penetrates into the passage 80, 
with the main portion of the friction ring 40 extending 
below the springs 50, 51 and 52 disposed on a common 
circumference with respect to the axis of the assembly 
as can be seen in FIG. 5. The ?nger 41 has the shape of 
a curtain as seen in FIG. 6, giving a good abutment 
surface for the spring 52. The depth of the ?nger 41 is 
slightly smaller than the radius of the spring 52. 
The resilient means 38 mentioned above consist, in 

this example, of a further Belleville ring which bears on 
the guide ring 29 and on a free end of a'spacing ring 37, 
so as to bias the latter towards the other guide ring 28 
(see FIG. 6). The spacing ring 37 surrounds the second 
ary damper plate 25, its axial length depending on the 
particular application and being chosen in such a way 
that the spacing ring extends axially beyond the damper 
plate 25, so that the Belleville ring 38 then lies in the 
axial space delimited by the guide ring 29 and the 
damper plate 25, without the Belleville ring 38 interfer 
ing with the damper plate 25. 

In a modi?cation, the spacing ring 37 may be formed 
integrally with the Belleville ring 38, which then com 
prises, for example, a plurality of lugs extending from 
the free end of the spacing ring 37, the component being 
preferably made of a plastics material. It is of course 
possible reverse the positions of the rings 37 and 38, 
with the resilient ring 38 then bearing on the guide ring 
28. 

In all cases, the friction ring 40 is gripped axially 
between the wall or transverse base 31 of the housing 26 
and the guide ring 29, while the guide ring 28 is held ?at 
against the hooks 73, with a clearance appearing be 
tween the guide rings 28, 29 and the secondary damper 
plate 25. 

In this example, the spacing ring 37 is centred by the 
inner periphery of the ?ange 32, while the friction ring 
40 is centered by means of a centring ring portion 74 of 
the wall 31. This ring portion 74 projects axially from 
the wall 31 into the interior of the housing 26 over a 
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8 
length which is shorter than the thickness of the friction 
ring 40. The ring 74 can of course be of interrupted 
shape, and may even consist merely of three centring 
pads spaced apart at 120° intervals from each other. The 
housing 26 thus carries centring means for the friction 
ring 40, these centring means being disposed on the 
inner periphery of the housing wall 31 close to the inner 
frusto-conical surface 71. 
The ?rst shoulder 73 is de?ned on a hook formed on 

the free end of the tongue 34 previously mentioned. 
This tongue is resiliently deformable and extends axially 
parallel to the ?nger 33 (see FIG. 6). Each tongue 34, 
with its hook 73, extends radially inwardly of a coupling 
?nger 33, in this example over a smaller axial length 
than the latter. The tongue 34 is also arranged to pene 
trate into the aperture 36 (FIG. 2) of the main damper 
plate 5 associated with the same coupling ?nger 33. In 
the circumferential direction this aperture 36 has a 
shape complementary to that of the coupling ?nger 33, 
but has a greater radial dimension. Preferably the aper 
ture 3, and the associated coupling ?nger 33, is wider in 
the circumferential direction than the tongue 34, so as 
not to interfere with the latter and thereby to protect it. 
The tongues 34 are thus aligned with the coupling ?n 
gers 33. It will be noted that the latter are formed inter 
nally with a ?at. In this example, four coupling ?ngers 
33, and therefore four tongues 34, are provided as 
shown in FIG. 5, by contrast with the arrangement 
disclosed in the speci?cation of U8. Pat. No. 4,883,156. 
This enables good mechanical resistance to be offered 
to the main damper plate 5. 
The coupling ?ngers 33 and tongues 34 are each 

formed in a radial projection 91 carried at the outer 
periphery of the housing 26. As shown in this example, 
one of these projections 91 is associated with each set of 
components comprising one coupling ?nger 33 and the 
associated tongue 34 with its hook 73. The projections 
91 extend radially into the circumferential space which 
is delimited by two consecutive springs 10, and do not 
interfere with the latter. In this way the best possible use 
is made of the available space. 
Each projection 91 has in this example a pointed 

shape with a rounded apex, and also has a radial engage 
ment surface 78 extending radially outwardly of the 
coupling ?ngers 33. Thus the housing 26 is preferen 
tially caused by its radial engagement surfaces 78 to 
bear on the main damper plate 5, with a slight clearance 
existing between the guide ring 28 and the damper plate 
5 as can be seen in FIG. 2. For good torque transmission 
and good mechanical resistance, each projection 91 is 
formed with two stiffening ribs 35. 
These ribs are arranged on either side of the associ 

ated coupling ?nger 33 and its corresponding tongue 34 
(see FIG. 5). The stiffening ribs 35 join the engagement 
surface 75 to the flange 32, with each projection 91 
having an internal axial groove 77. Since the housing 26 
is preferably of a plastics material, four passages 75 are 
formed in the housing wall 31 for purposes of stripping 
it from the mould. These passages are formed in the 
outer periphery of the wall 31 so as to form the grooves 
77 and hooks 73 by axial removal from the mould. 

It will be appreciated that the tenons 76 of the guide 
ring 28 have a double function, namely that of transmit 
ting torque and acting as abutments for cooperation 
with the hook 73. As will have been understood from 
the foregoing, ?tting of the pre-damper is achieved by 
simply offering its various components up axially into 
the housing 26, with the tongues 34 being caused to 



5,240,458 
9 

deform during assembly. It will be noted that the 
grooves 77, the tongues 34 and the coupling ?ngers 33 
extend radially beyond the flange 32, and that the hous 
ing 26 has a generally rectangular contour as shown in 
FIG. 6, with a projecting nose being defined by its axial 
portion 30. 
The pre-damper operates in the following way. In a 

?rst stage in the angular displacement between the hub 
11 and the main damper plate 5, the secondary damper 
plate 25 being ?xed in rotation with respect to the hub 
11 through its teeth 24, the springs 50 are compressed 
alone, with no friction appearing between ?rstly the 
friction ring 40, housing wall 31 and guide ring 29, and 
secondly between the damper plate 25 and the guide 
rings 28 and 29, due to the presence of a clearance be 
tween the secondary damper plate 25 and the guide 
rings 28, 29 (FIG. 6). This ?rst stage continues until the 
?ngers 41 come into engagement against the base of the 
passage 82, and thus against the secondary damper plate 
25, so as to become coupled in rotation with the latter. 

In a second stage, the springs 52 become compressed, 
and the friction ring 4-0 is then operative since, as it is 
then coupled in rotation to the secondary damper plate 
25, friction appears between the friction ring 40 and the 
pair of components comprising the housing wall 31 and 
guide ring 29. Finally, in a third stage, the springs 51 
come into action. 
When motion in the opposite direction is caused to 

take place between the guide rings 28, 29 and the sec 
ondary damper plate 25, the latter returns the friction 
ring to its previous state. The friction ring 40 comes into 
action later. 
As will have been understood from the foregoing, the 

components 25, 28 and 29 may be of metal or of a plas 
tics material, since at the beginning of the angular dis 
placement motion, the friction effects between the 
guide rings 28 and 29 and the secondary damper plate 
25 are very small or even nil. The ?rst clearance is, in 
this example, determined by the window 65, while the 

20 

25 

35 

second clearance is a function of the window 64 and of 40 
the passage 82 formed in the secondary damper plate 25. 
As will also have been understood from the forego 

ing, second loose coupling means de?ned by the fingers 
41 and the passage 82 act between the friction ring 40 
and the secondary damper plate 25. It will also be noted 
that the stiffening ribs 35 are arranged at the level of the 
fold 92 in the guide ring 3 of the main damper (FIG. 2), 
and that the whole arrangement is very compact in the 
axial direction, the axial length of the ?ange 32 and the 
position of the surface 78 being such that there is a 
minimal clearance between the pre-damper guide ring 
28 and the main damper plate 5 (see FIG. 2 again). 
The present invention is of course not limited to the 

embodiments described here, and in particular the hous 
ing 26 may consist of several components, the second 
shoulder being formed on an L-shaped member includ 
ing the portions 30 and 31 and ?xed to the ?ange 32. In 
a modi?cation, this L-shaped member, and more partic 
ularly the portion 31, may be mounted axially in both 
directions on the ?ange 32 by means of a shoulder in 
one direction and by means of hooks carried by lugs in 
the other direction, with the main damper guide ring 3 
being arranged to have apertures through which these 
hooks can pass. In that event, the component 30, 31 can 
be made freely rotatable with respect to the ?ange 32; in 
another modi?cation, it may alternatively be connected 
to the ?ange 32 through a joint of the tenon and mortice 
type, using the grooves 77. 
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The friction ring 40 and the spacing ring 37 may of 

course be omitted, with the Belleville ring 38 then bear 
ing on the secondary damper plate 25 so as to bias the 
latter towards the guide ring 28. The Belleville ring 38 
then has tenons engaged in the grooves 77 for coupling 
it in rotation with the housing. Similarly, the surfaces 78 
may in certain cases be omitted, with the pre-damper 
bearing on the damper plate through the free end of the 
spacing ?ange 32. Also, the number of coupling ?ngers 
and tongues 34 need not be identical. 
The coupling of the guide rings 28 and 29 of the 

pre-damper in rotation with the housing 26 may be 
made by means of ribs projecting from the inner periph 
ery of the ?ange 32, with the guide rings then 28 and 29 
having slots in their outer periphery. In that case, the 
tongues are extensions of these ribs, with each tongue 
having a free end in the form of a widened hook so as to 
be able to cooperate directly with the appropriate guide 
ring. There may be only one stiffening rib on each pro 
jection 91, according to the application. 
Two ?ngers 41 may be provided for each spring 52, 

with each ?nger being arranged at the circumferential 
end of the spring 52 so as to de?ne a fork. In a modi?ca 
tion, a ?at, axial ?nger may be provided passing 
through an aperture in the guide ring 29, for coopera 
tion (with a clearance) with the secondary damper plate 
25, together with two radial ?ngers engaging with the 
circumferential ends of the spring 52. 
The friction ring 40 may act like a drawer, and pass 

with a ?rst clearance through the guide ring 29 for 
cooperation, with a second clearance, with the damper 
plate 25 without interference with the springs 51, 52 and 
50. 
The ?ngers 41 may be carried on the friction ring 40, 

while the projections of the friction ring 40 may consist 
of pins ?tted as separate components on the friction 
ring. 
The friction ring may of course be gripped between 

the relevant guide ring and the main damper plate. 
Thus, and referring now to FIGS. 8 and 9, in which the 
elements common to FIGS. 1 to 7 are given the same 
reference numerals but increased by 100, the friction 
ring 140 is interposed axially between the main damper 
plate 105 and the guide ring 128 that is closest to the 
damper plate 105, which acts as a pressure plate for the 
friction ring 140. 

This friction ring 140 has projections 141 in the form 
of teeth on its inner periphery, with these teeth meshing 
with a clearance with teeth 122 of the hub 111. These 
two sets of teeth de?ne a loose coupling means between 
the hub 111 and the main damper plate 105. 
The secondary damper plate 125 is integral with the 

hub 111, being formed on the ?ange 190 of the latter. It 
delimits one of the ends of this ?ange, and extends radi 
ally into the space lying between the main guide ring 
103 and the main damper plate 105. The guide ring 129 
adjacent to the base 131 is thus longer in the radial 
direction than the guide ring 128 which freely sur 
rounds the ?ange 190, and a spacing ring 201 is inter 
posed axially between the guide ring 129 and the 
damper plate 125. 
The base 131 of the housing 126 is formed with an 

inspection aperture for the springs 150 and 151, while 
the bearing 130, like the hub 111, has no conical portion. 
The resilient means 138 bear on the free end of the 

axially oriented, annular peripheral ?ange 132 of the 
housing 126. The ?ange 132 surrounds the secondary 
damper plate 125 and constitutes the spacer means 
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which are provided in accordance with the invention. 
The Belleville ring 138 is mounted axially between the 
guide ring 128 and the damper plate 125, the latter 
having an external chamfer to avoid any interference 
between the damper plate and the ring 138, which acts 
on the ring 128 and not on both the guide rings as in the 
previous examples. 
The ?ange 132 is shorter than in the embodiments 

described above, except at the level of the coupling 
?ngers 133, and it extends beyond the edge of the sec 
ondary damper plate 125. To this extent the structure of 
the housing 126 is similar to that of the housing 26 de 
scribed in relation to the previous examples. Thus the 
housing 126 has projections 191, of generally triangular 
shape with a rounded apex, while four tongues 134 are 
also provided. These tongues, or ?ngers, 134 are 
hooked and extend below the coupling ?ngers 133 over 
a length shorter than the latter, and are arranged to 
penetrate into the interior of the aperture 136 associated 
with the ?ngers 133. 

Stiffening ribs 135 are arranged on either side of a 
coupling ?nger 133 and ?nger 134. These ribs ensure 
coupling with the ?ange 132. The guide rings 128 and 
129 are formed with tenons cooperating with grooves 
177 provided internally on the projections having 
mould stripping passages 175. 

It will be noted that the number of springs 150, 151 is 
greater than that in the previous embodiment. In the 
latter, the friction ring 140 is formed with windows for 
mounting without clearance on the springs 150, 151. 
The springs 150 are mounted without clearance in the 
windows 160 of the guide rings 128, 129 and with clear 
ance in the windows 161 of the secondary damper plate 
125. The springs 151 are mounted without clearance in 
the windows 162 of the guide rings 128 and 129, but 
with a clearance in the windows 163 of the secondary 
damper plate 125. Thus at the beginning of an opera 
tion, the friction ring 140 is ?xed with respect to the 
guide ring 128; but then, after the clearance has been 
taken up between the sets of teeth 122 and 141, it be 
comes ?xed with respect to the hub 111 for rotation 
with the latter. Friction effects therefore appear be 
tween the friction ring 140 and the guide ring 128, and 
also between the friction ring 140 and the main damper 
plate 105. The springs of the pre-damper restore the 
friction ring 140 to its rest position. 

In the assembly operation, a sub-assembly is easily 
formed consisting of the housing, the guide rings 128 
and 129, and the hub 111, by virtue of the hooks on the 
?ngers 134 which enable the hub 111 to be assembled to 
the pre-damper. Once this sub-assembly has been made, 
the main damper plate and the main guide rings, to 
gether with the friction ring 140, are ?tted. The hooks 
on the ?ngers 134 are then spaced from the guide ring 
128, so that the surface 178 comes into contact with the 
main damper plate 105. 
What is claimed is: 
1. A torsion damper comprising: 

a main damper plate surrounding the hub, the hub 
and main damper plate de?ning loose coupling 
means coupling the main damper plate and the hub 
together for limited relative rotation; 

a plurality of main guide rings disposed on either side 
of the main damper plate; 

means coupling the main guide rings together for 
simultaneous rotation; 
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?rst circumferentially acting resilient means coupling 

the main damper plate and the main guide rings 
together; 

a pre-damper; 
and means mounting the pre-damper on one side of 

the main damper plate, 
wherein the pre-damper comprises: 
a housing having an axially oriented ?ange de?ning a 

plurality of hooked, resilien'tly deformable tongues 
which together de?ne a ?rst shoulder carried by 

_ the housing, the housing further defining a second 
shoulder carried thereby, the damper further com 
prising means mounting the housing with the said 
?rst shoulder being closer to the main damper plate 
than is the second shoulder, and the main damper 
plate having a plurality of apertures; 

coupling means comprising a plurality of coupling 
?ngers carried by the housing, with each said cou 
pling ?nger engaging in a complementary said 
aperture of the main damper plate, whereby to 
couple the housing to the main damper plate for 
rotation with the latter; 

a secondary damper plate within the housing and 
surrounding the hub; 

means coupling the secondary damper plate to the 
hub for rotation with the latter; 

two secondary guide rings; 
means mounting the said secondary guide rings in the 

housing for rotation with the housing but for axial 
movement with respect to the housing, with one 
said guide ring being arranged on a respective side 
of the main damper plate, and with the said ?rst 
and second shoulders retaining the secondary 
guide rings between them; 

and second circumferentially acting resilient means, 
of lesser stiffness than the said ?rst circumferen 
tially acting resilient means, coupling the second 
ary guide rings to the said secondary damper plate, 

wherein each said hooked tongue is radially inward 
of a corresponding said coupling ?nger, for pene 
tration into the said complementary aperture of the 
main damper plate associated with the same cou 
pling ?nger. 

2. A damper according to claim 1, wherein each said 
aperture in the main damper plate has a circumferential 
shape complementary to that of the associated coupling 
?nger, with the associated said aperture being of greater 
radial depth than the latter. . 

3. A damper according to claim 2, wherein the hous 
ing further de?nes at its outer periphery a plurality of 
radial projections, with each said radial projection de 
?ning a said coupling ?nger and a said hooked tongue 
associated therewith. 

4. A damper according to claim 3, wherein each said 
projection of the housing de?nes a radial engagement 
surface extending radially outwardly of the associated 
coupling ?ngers for engagement on the main damper 
plate. 

5. A damper according to claim 4, wherein each said 
projection of the housing is formed with at least one 
stiffening rib. 

6. A damper according to claim 5, wherein each said 
projection of the housing has two stiffening ribs ar 
ranged on either side of the coupling ?nger and hooked 
tongue de?ned by that projection. 

7. A damper according to claim 6, wherein each said 
stiffening rib joins the associated said radial engagement 
surface to the said axial ?ange of the housing. 
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8. A damper according to claim 1, wherein the hous 
ing is of plastics material and de?nes a transverse wall 
having mould stripping passages de?ning grooves and 
hooks of the said hooked tongues. 

9. A damper according to claim 1, wherein the said 
axial ?ange of the housing de?nes a plurality of axial 
grooves, one of the secondary guide rings being closer 
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than the other to the main damper plate, with each 
secondary guide ring de?ning tenons cooperating with 
the said axial grooves in the axial ?ange, and with each 
resiliently deformable hooked tongue cooperating with 
a respective one of the said tenons of the guide ring 
which is the closer to the main damper plate. 

i t i i t 


